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010 O000

11 00

O0000,000000000 (Neural Machine Translation;NMT) OO OO0 OO O
gooboboooooboooooboo.
O000oobobooo0ooooooobbooooooobboooooooooooo
goooooooooooo.ogo,NMTOOOODOOOOOOOOODOoOooooooo
0000, 0000o00oo0boooooOdoad (Statistical Machine Translation;SMT)
goboobodboobbotboboodboboo.obobooboobobooo
gooooooboo,b00o0boooobooobooo.
NMTOOOOOOOOOOOooOoooOo,0obo0boboobooboobboon
gbobobobobobobobobobg Getogo Mubo. ooooboo
00000000000 0000oboODOOo000o0oobOO0ooOoO00ooooooooO
gobooobooobooo,0gboo NMTOOOODOODODOOODODOODOO NMTO
O0000o00o00ooo,00boo00ob0bo0000bOo0obOoo0oboogoDon
0.000000000000b000b00b00o0o0ooboob00obooooobooo
gooooo,oogooooo.
Joboooboobboooboobobo,ob0boobboobooboboogb.boog
gooooobobooboooooooob,boboooooooobobbobo.boobooo
gdoooooob,boo0od00ooobboooo0.codogooboboooon
gobooobooboooboobooboogo.
ooooogoo,0oooNMTOOOOODOOODODOODOOOODODOODOOODODOO
00d.00,000000bbo00ooboooooboo0ooboooogo.oooo
NMTOOOOODODOOOoOoooo,0oo0bo SMTOODOOooOoooooooooooo
gogooboooog.
JoboboodobooobbodowEBOOODODODOOOOOoOoOoD.OoooOoQo NMTO
goooobo,0b00b0ob0obooboboboobooobooboobog.
oobooooo,00bo0obboouoooob0o0booboooboOooDb. Ooo
2-3%0 0000000000000 000O0O0bO0O0OOOO 4].



1.2 00

oo, fjddddooooooNMTOOOODDODDODDDODODDO,200 NMT
goobooooboooo,sMT,0booooboooooooooobooog,NMTO O
gobodbobboboboobobboo,bobobooboobbooon.3obooaon
gogobboooobbooobboou400ubbooobbooobbooobbon
go,5s0goboboooooboooooobooobooogn.

goobbboogobbooooboobboooobboo,oobbaagbooboog.

0 1.1:000d
(0N Ubuntu 16.04.5 LTS
Python Python 3.6.4




020 000000000

21 OOOO

0000000000000 000000, 000000000 UUOoo
gooooooooooboooobobobbbbbbbbbbb. 0o og
goo0oooooooobobbbobbObobobOoooooObOb.000dddgggoooo
000o0o0o0o0oooooo,0bo00bo00o0@uobooo)booOoOoooDoo
00o0dooooobod. boduobobodbdU (Example-Based Machine Translation;
EBMT)UOOOO. 198000000 IBMUOODOOOOOnD SMTUODOOooooooo
O.000 NMTOOODODODOOOO00O0o0oobooooo.oobooo 20030
0000000000000 (Phrase-Based SMT; PBSMT) DO UO. OO0, 00000
gobooobobobooboboboobobobbbobooobobboobuouo.ooogoo
000000000000 0ooobo0ooboo NMTOODO. 20160 1100 Google I 0 O
NMTOOOOOoOoooooo.



2.2 SMT

gobboogoboo.gbobooobooobooobboobboabb.ooaad
gobboboooobboobobooobbodo pBSMTOOOOOOO. PBSMTOOO
gboguobobobdooboouoboobobo,gbooouoboboboboobobon
gob.bggobggbboobboobboubboobboooooooooo.go
gooboboogboboooobobooo,boouobbooobboboooobbboon.
gobobobdgubobooboubobouoboboooo.obobobooboo
21000.000000b0bO,D0000bboo0OoLoLobbbooooobLbooon.
goo,ggobobbbobodoooooobbbbbooooooooobob.bobbbobiod
guobgoboobobobbobbooboobguboooboob.

N N

[ w | o (e 28 | 92 |
| cat ‘ ‘ at ‘ ‘ relate ‘ meeting ‘ ’ do ‘
| cats ‘ to ‘ connec ‘conference‘ ’ done ‘

kitten > about ‘ hold a meeting ‘

‘ in t

about cats

Ug2.1L:pPBSMTUOOOOOOO0OOO

23 NMT

gbbooboboubdo.bouobobbooboboboobbboubooboobo
gooooooobobbboooog.sMToooooogooooo,0ogggoood
gooooobobobbooooooo,NMTOOOODDODOOOO0OOooooooDo0o0
goddoo.oooouguos3pob,1gooobbbbf (encodery 00, O0OOOO
guobgobgbobobboboobodboubooboobobbobbooboan
googob.200000b0b00b000000.000o0boboboo0ooooooboobod
goobooouobboooboo.300bb00000 (decodenyJ00. 00onooO0O
gbobgubouboobboobouboobooobooboabobobooan
gooo,bbooogoobon.



231 O000OOO0oOoOoOood

guobgbboobooobobobboobbobboobooboob.obooboboa
goboboogooo,gbobdoboboobobobou.oboooboooobooon
gou.obgobboouobgobbouboooob,goboobbooooobboan
gogoboboboobobobooboboboooobobob.bobobon
gubgoobgobobobbobboobogboubouoboobobbobboboon
go.

022:.000000000000000

232 0JOO0OOO

guobgboboubobobobooboboob.guobobooooboboobg
gbogoboobguoboboooobobouobobooooboboob.ooboo
oobO0ooooooboooOo,obbobOn (embedding) DOOO0O.000000OO
gogobobobdobooboobobobooboa,uboboboboobobon
googoo.

233 00O0OOOOOO

guobdgbobdbbobooboboboobobobooboboboon,uoba
gbooobobgubobooooboobdo.obouoboboobobobooboo
gopoobooobob.1igbobooboboobobo@oboboo)yobooooo
gobgoboboobgd.



234 00000

gobbbooubbooooboboooboboboo.gbbooooboboooobooon
gobgboubobouobo.obboobobboubbobobooboboobon
gogobog,gbgbdoooboooboobobobooo.obg,NMTOODO
J0oobbo0o0oobbobo0oooboboo,0gdgbbn EOS(End of Sentence) [ 0 O
gubgoboboboboon.

24 0OJ0OOoood

gobog,booboboubgoboobobooboob,ogbbooboobdgd
gob.sMTooogoogobogobogooooboobbooboobooogao
gogubdo,gbobdoboobobobooboboboo. bob,NMTODOOO
gooobobdg,guboboobouobobbuobobobboubobooboabon
gogoboboboboooobobo,gbobooobobobobooboboon
gogooboooobboooob.bboobbooub,1goooboo,obooobbod
gooobbboooooob.o221g0bboboodoo NMTOOOOD..oooood
guoboobgobobobbobbooboooba.

02100000

00 ”What we feared has happened,” Belgian Prime Minister Charles Michel said,
as he appealed for calm.

gopodo (bogbobbobboob,obbooboobooboobbobboon.

gubdo |boobbooboobdobbobooooo ooboodo oooon
DobooobD oobooooooooo obo.




030 0OoOougg

gobgbooboubobobooobobouoboooboobobobn.booog
gobobgubobboobooboboob,obobooboboboboobobd,
guboobgobobobobobbobboobooboobooboooo.

31 00og

gooboooboobbog 3oobdobb weBOOoooooooooo. oo
000 Google NMT(UUUOGNMTUOUOO)OOOOOoooOooQ.

3.1.1 BeautifulSoup

python 0O OOO0O. HTIMLO XMLOOOOOOOOOOooooooooogog.
gododoweBOOOOOODODoOOooououoooooooooo.oooo 3.1000d
oooboooooooobobooo HTMLOOOO000oooo. 03200000000
000 BeautifulSoup D 000000000, D0 33000 python U 00O BeautifulSoup
gooooooog.



<p class="PrinterFriendlyP">The Niigata Prefectural Government
completed the culling of 540,000 chickens at two <span class
="nounlink"><a style="cursor:pointer;" onclick="showChuPopup (
event, '<b>poultry farms</b><br />0 0O O ’);return false;"
onmouseover="showChuPopup (event,’<b>poultry farms</b><br />0
OO0 °’);" onmouseout="endChuPopup();">poultry farms</a></span>
Dec. 4 to <span class="nounlink"><a style="cursor:pointer;"
onclick="showChuPopup (event,’<b>contain</b><br />0 O O 0O O O
O ’);return false;" onmouseover="showChuPopup(event, ’<b>
contain</b><br />0 00 0 0O O 0O ’);" onmouseout="endChuPopup
(O ;">contain</a></span> an out-break of the highly <span
class="nounlink"><a style="cursor:pointer;" onclick="
showChuPopup (event, ’<b>virulent</b><br />0 00 0 OO ’);
return false;" onmouseover="showChuPopup(event,’<b>virulent</
b><br />0 0 0O O OO ’);" onmouseout="endChuPopup();">virulent
</a></span> H5 <span class="nounlink"><a style="cursor:
pointer;" onclick="showChuPopup(event,’<b>strain</b><br />
O ’);return false;" onmouseover="showChuPopup(event, ’<b>
strain</b><br />0 ’');" onmouseout="endChuPopup();">strain</a
></span> of bird flu.</p>

<p class="PrinterFriendlyP">About 230,000 chickens were killed
at a farm in Joetsu, following the completion of a similar
procedure to cull 310,000 chickens in the village of Sekikawa
days earlier.</p>

<p class="PrinterFriendlyP">In nearby Aomori Prefecture, 4,720
ducks were culled Dec. 3 at a farm after it was found
infected by the H5 strain. (Kyodo)</p>

030000000000 HTMLOOOOOOO

$ pip install bs4

03200000000 BeautifulSoup0ooooooogg




>>> from urllib import request

>>> from bs4 import BeautifulSoup

>>> targetURL = "http://st.japantimes.co.jp/news/?p=nm20161216"
>>> from urllib import request

>>> from bs4 import BeautifulSoup

>>> html = request.urlopen(targetURL)

>>> soup BeautifulSoup Chtml, "html.parser")

>>> ens = soup.find_all("p", class_="PrinterFriendlyP")

>>> for en in ens:

print(en. text)

The Niigata Prefectural Government completed the culling of 540,000
chickens at two poultry farms Dec. 4 to contain an out-break of

the highly virulent H5 strain of bird flu.

About 230,000 chickens were killed at a farm in Joetsu, following
the completion of a similar procedure to cull 310,000 chickens in
the village of Sekikawa days earlier.

In nearby Aomori Prefecture, 4,720 ducks were culled Dec. 3 at a
farm after it was found infected by the H5 strain. (Kyodo)

0 3.3: python O 0 0O 0O BeautifulSoup 0 D OO OO

3.1.2 NMTOOOOOOODOOO

goooogg3oocobtogboo,eNMTUOOOOOO0ODOOO0O0. OD0OO0000O python
gogs3ooddiodooibl mmlO0OOOOO0ODO, Google 1 WEB U U OO Chrome
gooboogo,bbooobbbooobobbo0obbooooobobog. Google OO
gubgobobob wEBOUOOOOOOoooobogobooboboooboon.

32 0JOOooood

oooobbooouboogg 3000000000 news3000E.xtJ DO OOOOOO
U0 news3000T.xt 00O OO O0OOO 3400 3500000000.




1 The former Miss International, Ikumi Yoshimatsu, filed criminal
and civil charges Dec. 11 against Genichi Taniguchi, one of
Japan’s most powerful talent agencies’ executives, for stalking
her and attempting to ruin her career.
2 The harassment began after she refused to sign up with a talent
agency that was long rumored to have gang connections.
3 Yoshimatsu has provided tape recordings, videos and photographs
detailing the stalking.

2998 The crisis is being blamed on habitat loss from housing
development.

2999 This has led to koalas getting killed by cars and trucks,
as well as stress-related diseases.

3000 The 34-million-dollar program in the southeastern state of
New South Wales sets aside almost 24,000 hectares of public
forest as a koala reserve.

O 3.4: news3000E.txt

1 oooooobobobobooob, gooobb1120110, ODOODODODODO
goooooooboowbooooooooboooo, oboboooo, O
gooooboobobooboobooboobobobooboao.

2 gbooboobouoboobooboboboobooobooobooob
goooobooooboooboooo, oboobooboonb.

3 ugoooobooboobooboobobooboboobooboo, gobao,

gooooboo

2998 gboooboooboooobooooobbooboboobooobooobao
00o.

2999 ogoo, boogooooooog, bboooobooooooboao
goboboobooobooboooboao.

3000 gbooboobooboobobboogos34e0e0000nooonon
oo, 0o0oboobboobob4,00000000000DOD0O0O0O0O0OODOO
.

O 3.5: news3000T.txt

10




040 O0O00

gooubobgboboobobobobgooobobobooboo,booog
gdddoddoooooooooooooooooobbobbb.0o4100000000
goubg.gboobgoabga,bbobbobboobodabgoabogoan.

B
|
R
B T2 EEL NMT

% |

—

r

RX
B3R
=574 R
( ERE ) ( was

U41:00000000

41 00O

gd,bboguobooobooboboobbdo.guboooboooboobbad
goooooooobbobo,oogooobbbobboooooooobbob.bobbod
U00dddd Mecab, 00000000 ntkOOOO. 0000 pythonOO OO OO
goo.
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4.1.1 Mecab

MecabOUUUOOUOUOooooo—-—LO0000000000o0o00o0o0ooooooon
gubgobbooobooboguooobbobobooboobbobboobooaon
gobobD.00000000000 MecabUUOOOOODODOOOO python O OO Mecab
gooooboooooo 42004300,

$ pip install mecab-python3

042: 00000000 MecabOOOOOOoooog

>>> import MeCab
>>> tagger = MeCab.Tagger ()
>>> print(tagger.parse("O 0 0 Q00 OO QOoOoag™)

oo go,0coo0b,o0o,o0o0,*,*,00,0000,0000

U gog,oooo,*=,*,*,*,0,0,0

O go,o0g,*=,*,*,* 0,000,000

ogooao go,oo,*,*,00o0o0o0,000,0000,0000,00
00

g ogo,og,*,*,*,*,0,00,00

g gog,ooo,*,*,**,0,0,0

g go,odg,*,*,*,*,0,00,00

EOS

0 4.3: pythonO OO0 MecabO O OO O

12




4.1.2 nltk

nltk [J Natural Language Toolkit I OO OO . python U OO O OOOOOOOOOOO
g, 0ggobboboo00gobobobo0ooobbobobo.0bo000oobbon nltk
OoooooooooOO0O pythonODO OO ntkOOO0O0O0O0OO0O0OO 4400 4500.

$§ pip install nltk

04400000000 ntkO0000O00O00O0OODOO

>>> import nltk

>>> tokens = nltk.word_tokenize("Lack of sleep is becoming an
increasingly serious problem in Japan.")

>>> for token, pos in nltk.pos_tag(tokens):

print (token, pos)

Lack NN

of IN

sleep NN

is VBZ

becoming VBG

an DT

increasingly RB

serious JJ

problem NN

in IN

Japan NNP

O 4.5 pythonO O OO nltk D00 OO

gobdobooobgbb NNO INODOODgoooooo.

42 00000

goouobbbooooobbobooooobobooooobobb.boowgd
gubbogoboobboboboobboubboobdwbhbOooboobboao
goubog.gbboobbogsbbodwobobogbboobbooboooog.

K N
s - Zlogz(w—m_) @.1)

i=1

goubNObOooboooboob.w,000b000boobboobbooboooobg,d
gsbgbbob Kkuboguobooboobo.
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43 UO0Ooogn

gugoubbbdoooboobbo.dogbobbboooubbboooobbboon
guobgoboobobbo.oboubobbobbooboobooobooboobo.

410000000000 00booooubboooobooobobooo.ooboaa
gddoodoououobobrogoobooo,bobbobboooouoboooobobbod
gobgo,ggbgubgobobbobbooboobooobo.

gobdg,booboogb rooon L:%DDDDDDDDDDDDDDDDDDD
gobogo.

14



st OO

50 O0dnog

gooooooooooboooboboobobbbbbobbbb.oooooo eNMTOOOO.
O00oooobooooooobobon,idb Google NMTOODODOOOOODODO
gooooooooooobbbboboo.bbbo,20190 10400000 GNMTUO
guobogoooon.

goooooobobbbobo,oggoboggsoeotggooob.obobbbobod
gogooo,scobbbooooobboooooboboobo.bsabbboooooood
100o0ooooooooobbbobobobobo,bbbb0o0000oo0ooOo. o0 163, 0
o0 lle0000000000000000.

175 A

150 ~

125 ~

100 ~

Frequency

=
Ln
]

25 A

5 10 15 20 25 30 35 40
Number of independent words

gsn:oboogooooogd

gooobobbooooobbo,0ogbbbo00obbbooouobbnb Mecab O
godooooooobbbooooooobbbbboooooo.ooooooobb,bod

15



gooobbooooobo ntkkOoooooooobobooog.
Os10,000000030000000000000D0OO0O000ODODODOOOOO.

0 5.1:3000000000
] \\DD \DDD\
ooo0o [ 59,145 | 11,384
0000 || 48,774 | 9,954

gogbbooubbooob.boooboouobooobboobb.0ooobboobg
guobgobooboob,gubooboobobboboobooboooboobon.

52 0OOOO0O
521 0OU0O0O0O0O0O0O0OO0OOODOOO

gs2000000000,00000000000000000ODOD.DOODOO
gooooobboooog,oobobo.bbib23%00000000000 90%0 0
gobgooooogd.

300 100
— TPR

250 +
- 80

200 +

L 60
150 P
. TP
40
100
20
50 - I I
T T T T T
42 44 a6 a8 50

TPR (%)

Number of TP : FP

T
36 38 40
Loss ratio (Threshold) (%)

gs2:00000b0ooooooo
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522 NMTUOUOOOOODOODOOOoDOOoO

Os200000000000b0b0O0,00b0boo0o0obbooooooboo.

0520000000000

ooo | O
”We should all do everything we can to see that,
g1l 280 in Jo’s memory, we bring an end to the acceptance of loneliness
for good,” Prime Minister Theresa May said in a statement.
ooon 57 oooooooobobobobbooooooooog.
The Russian ambassador to Turkey was shot in the back and killed
od 2 403 | at an Ankara art gallery Dec. 19 by an off-duty police officer who shouted
“Don ’ t forget Aleppo” and“ Allahu Akbar” as he opened fire.
ooon 177 |ODO0O0OO0OOOOODODOD 120 190,00000000
oooooboobbboboo0oooooooboooooboo
gooooooboboooooog.
od 3 100 | Beijing has poured billions into such ambitious scientific projects.
o000 151 |OD000O00OODoooObODbObObbObObOOoOooo
oooooooboboboobooooog.

goil1ggbboobboouobooobboobbo.gb200b00boboooon,d
goubbboouobdooubbobooubobbo.ooobboooobbooooaon
gobooobobbooooo,ggobooobboooooo.boo3poggoooo,od
OoDbO0O000ooooD.Obilliens OO0 1000000,000000000,000,
gob,gbgoooboobobbod.
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523 OUO0OO0OO0OOOOOOOODOOO

ooobooooboooooseobbbooobboooobbo.obooo 3000000
goddooooooo,oooob oobbobbbobbobbobo.bbbboood
g s0euoooodg.guoos3oo0.

93.8 A

93.6

True positive rate (%)

93.4

93.2

93.0

T T T T T T
500 1000 1500 2000 2500 3000
Number of sentences

0s3:0000oboooogg
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[Jel] [0

og3oo0b0iubooobooobbooobbo,boobbooboboooboooon
gobobooob.bod23ub000bo0obooobooobooooboon.
goooso»bbodoobbooogobboboooug s4bbo3noboo.ooogon,
gobgbgobgbgdob.obob3bpgbouboooan 710110000 gg.
NMTOUOOOOOoOoooboobbooboo.obboooboobboobboan
g,b0bobbooboobgobgubouabgooboon.

go,bgobdgboboboboooboboboboobuoboboboboong
gu.ubggobdgobobuodgobboubboubboob,oobboobboan
goobboboooobboboooob.bbd,NewYorkDOOOOooooooooooOO
gobbodgobboogo.bobooogbob20bbo1biooooooobb,ooon
gubgobgbobobbobboobodgboubouoboobobbobboboon
go.boobooooubooboouboobobbobooogd.
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070 0O0O0O0

gobdbodbgboboobooboboobodab,bobooboboboobd
goub.bdgobbouoboobboubbooobdoobboobdoo,ooobbodan
gubbogoboobboubooob.booobooboboo,booboobboan
goo.

gogbbogbboobooboboobbooboobbooobooobo.obo1
goobooboooobob ,bbsogoobbobooooooobobboooo.od
gobdilgobbogoboboboboboobobb ngram 00000, 00oogon
gbgl1gobooobobooooboboo,boooboooboboobbo.0ooood
gogobobooboboobogbobo,gboboouoboboboboobobon
guoboobooobooon.

gu,gbdbobgbogoboboboouobobouobbobobboboboong
gobodg,dgbbooboobbouboboobobouoooobooouoboboobon
gooobobooboboooobobooboboooobob.bobooboon
gubgobobobobbobbooboaboan.

oo, jdddoooooooooooobobbobbboboboboobo.bobo,booog s.2
gob20000000,0b0000000b0b0000b0000b0000b0b000000
gobogboobobdouobobdgo.obobbobboboobobobobobob
gobgobooboobobbobboobooboobooboobooo.
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gooobobobodgo,boboouobobobobooboboboboboonbg
goubb.dg,bggbbouobooboboubbooboobbooboooobodan
guogoo.

21



HRERNEN

[1] Isao Goto and Hideki Tanaka. Detecting untranslated content for neural machine trans-
lation. In Proceedings of the 1st Workshop on Neural Machine Translation (ACL-
2017), pp. 47-55, 2017.

[2] Ryuichiro Kimura, Zi Long, Takehito Utsuro, Tomoharu Mitsuhashi and Mikio Ya-
mamoto. Effect on reducing untranslated content by neural machine translation with a
large vocabulary of technical terms. In Proceedings of the 7th Workshop on Patent and

Scientific Literature Translation, pp. 13-24, 2017.

3] 0000.00000000000000000000000000.0000, Vol.60,
No.5, pp. 299-306, 2017.

[4] ODOO0O,0000,00000.0000000000O0DOODOOOO0OOOODODO
go.0bboo0oog 2500000 (NLP2019), p. to appear, 2019.

22



